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ABSTRACT 


Since November 2019, the World facing pandemic 
challenges of severe acute respiratory syndrome 
coronavirus 2 (SARS-Co-2). Initially, the infectivity of the 
virus was identified at Wuhan city of China. The virus 
officially named COVID-19 causes respiratory tract 
infections in humans. Tyrrell and Bynoe identified the first 
strain of the human coronavirus in 1965. Covid -19 
develops faster than its two predecessors the SARS COV-2 
and Middle East respiratory affection coronavirus (MERS - 
COV) but have lower mortality. Currently, most of the 
pharmaceutical industries were in a race to developing 
antiviral drugs and vaccines against COVID-19. Companies 
conducting the experiments and clinical trials of various 
vaccines are ongoing to ensure effectiveness and safety in 
humans. In this review, we provide an overview of Covid-19 
history, types of vaccine and mechanism of actions, the 
current status of a clinical trial, future therapeutic drugs, 
and patents. Relative with the mechanism of actions such as 
an inactivated vaccine, vector vaccines, DNA and RNA based 
vaccine and antiviral drugs already entered in (Phase II and 
III) clinical trials. Furthermore, we summarize various 
trending vaccines having more effectiveness on humans in 
the future. A scientist may face challenges during the post- 
marketing clinical trial because the time taken for 
developing the drug was very less and so they may observe 
new interactions and toxicity worldwide. But this is also a 
good opportunity for upcoming scientists to improve the 
quality, and minimize the adverse effects. This report shows 
the current status of vaccines. 
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INTRODUCTION: 


Coronavirus caused an infectious disease by severe acute respiratory syndrome (SARS-COV- 
2). It is a group of RNA viruses that causes diseases in humans, mammals, and birds[1]. 
Covid-19'sfirst case was being identified in Wuhan, China, in November 2019 [2,3]. In 
humans, they cause respiratory tract infections. Covid-19 constituents on the family of 
coronavirus and subfamily Coronavirinae. It is an enveloped or enclosed type virus with a 
positive-sense single-stranded RNA genome and nucleocapsid of helical symmetry [4]. 
About 26-32 Kilo bases size of the genome of the coronavirus. In electron micrographs 
coronavirus structure will be seen as large, club-shaped, or spherical shape structure and 
spikes present in their structure[4]. Its structure will be seen the same as to solar corona 
structure. Covid-19 affects people in different ways. Symptoms will be seen in mild to 
moderate conditions such as Dry cough, tiredness, headache, loss of taste, fever. Loss of 
speech, loss of movement, Difficulty in breathing, chest pain will be serious symptoms seen 


in Covid-19[1- 3]. 
HISTORY of (SARS-COV-19): 


In 1965 Firstly Identified Human Corona Virus by the Scientists [5, 6]. The main Symptoms 
identify the human coronavirus is the Common Cold [6]. Again, New Corona Virus was 
identified in 2019 in Wuhan, China Market. China is the first country in the world to identify 
the First patient or Virus Infected patient [5, 6]. The researcher said that it's a big Familiar 
disease and again Common cold main symptoms present infected patient [5]. Newly identify 
Coronavirus officially name SARS-CoV-2 (Severe acute respiratory syndrome) by the 
International Committee on Taxonomy of Virus researcher said novel coronavirus originated 
in bats [5]. The Main contained identify researcher is the Virus is rapidly transferred from 
animals to the human body. And the human body to again next human body continuously 
transforms because this virus is very dangerous, rapidly transform one body into another 
body. Coronavirus is the fifth Pandemic disease. Shortly Pandemic Information mention in 
(Table 1). As per WHO on 2020 December 10, Active Case 69.1% and mortality rate 1.57% 


all over the world. 
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Table No. 1: History of pandemic disease 






































Sr.No Year Name of Virus 

1 1918 SpanishFlu(H1N1)(InfluenzaA Virus)[9] 

2 1957 AsianFlu(H2N2)(InfluenzaA virus)[9] 

3 1968 HongKongFlu(H3N3)(nfluenzaA Virus) [7] 

4 1976 ZaireEbolavirus(EBOV) 

5 2009 PandemicFlu(H1N1)(InfluenzaA Virus)[10] 

6 2019 Covid-19(SARS-COV-2)Coronavirus 
VACCINES: 


1. Pfizer BioNTech Covid 19 vaccine: 


Pfizer BioNTech has like Moderna, provide vaccine that uses mRNA to bring about the 
immune system to identify the coronavirus. Pfizer vaccine needs to store at 70 degrees 
Celsius. BNT162b2 was 90 % effective against Covid 19 after28days [11, ]. The vaccine is 
injected into human cells to produce the SARS-COV -2 spike protein the immune system's 


main target against coronavirus. 
Mechanism: 


This vaccine can be developed by mRNA. The mRNA carries information between different 
parts of a cell, providing instructions like which protein to make. BNT162b2 uses messenger 
RNA that report one of the spike protein that dotted the outer surface of SARS-coV-2[15]. 
Even so, human body cells don’t make spike protein, they can still read viral messenger RNA 
and follow its rules [13,14]. Spike protein generates by dose but only the spike protein and no 
other parts of the virus[13]. Human body cell has mRNA of genes for the spike protein on the 
surface of Covid 19. After the mRNA lipids of the synthetic mRNA is a collection of lipids 
nanoparticles that the instruction a cells membrane to cell [14]. The mRNA gives a message 
to manufacturing the viral protein. That surface of the cell and restoratives immune system 


feedback [12]. After this process antigen is formed and T cells are produced [16]. An mRNA 
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vaccine is relatively new on the scene but has the potential to be safe and more effective than 
other vaccine types. There is no risk of getting Covid 19 from a vaccine, as the virus is never 


present in the body [12]. 
Clinical Trials Status: 


Preclinical trial: In the preclinical study, BNT162b2 demonstrated a protective antiviral 
effect in rhesus macaques, with concomitant high neutralizing antibody titers and a TH-1 
based cellular response in rhesus macaques and mice [15]. In a Covid viral infection, 
macaques that received two control injections were challenged 55 days after the 2nd 
immunization with very high viral inoculums of approximately, million plaque-forming units 


of SARS —COV-2, via both nose and lungs routes [15,16]. 


Phase I: After preclinical trials, the vaccine passes for phases I trial and it will check the 
efficacy and safety of the trial in the animals so that animals will develop a strong immune 


system it will help to found out it was suitable for humans being and or not [15]. 


Phase II-III: The final stage of the vaccine BNT162b2 began in late June and has enrolled 
44,543 participants to date, 90 % of who have received a second dose of the vaccine 
candidate as of December 2020[16]. The phase 2-3 study is an event-driven trial that is 
planned to enroll up to 40,000 participants between 18 to 85 years of age [13]. 


2. ZycoV-D Vaccine: 


ZycoV-D vaccine is India's second vaccine candidate to start the human trials & developed 
by the Institute of Zydus Cedila [17, 19]. It consists of the genetic material of SARSCoV-2 


proteins that human cells make a SARScoV-2 antigen and will inform to immune response. 
Mechanism: 


This vaccine can be developed by plasmid DNA Vaccine. It will develop DNA vaccine by 
viral proteins and it is present on virus [17]. Extract the RNA from the corona Virus and 
forming a complementary DNA structure by dNTPs (Deoxynucleoside triphosphates). This 
Complementary DNA structure is the gene in which add the promoter and Poly A. tail group. 
The promoteris made up of two main regions coding region and noncoding region. The 
coding region is used for the formation of the gene product, and the Non-coding region is 


used for the Controlling of transcription of the coding region. The promoter is added to the 
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gene because the gene works well in a human cell. Also added the poly A. tail group because 
in the prokaryotic cell the messenger RNA is formed but it does not move in the cell but in 
the case of eukaryotic cell the messenger RNA is the move from nucleus to the cytoplasm by 
various enzymes & this enzyme are very harmful. After modifying the gene cut the plasmid 
by Restriction endonuclease mechanism and inserts the modified gene in Plasmid, which is 
called a recombinant plasmid. After the formation of one recombinant plasmid makes copies 
by PCR and formed a vaccine. Inject the vaccine to the human body by needles, gene gun, 
CO2 Bioinjector, Electroporation. Injecting the vaccine into the human body, the 
recombinant plasmid enters the human cell and forming the gene product inside, outside the 
cell. Gene product formed inside the cell it represents as an MHC-I (Intracellular antigen 
representation) & activates the helper T cell. Gene product formed outside the cell, & engulfs 
by the antigen-presenting cell it represents as an MHC-II (Extracellular antigen 
representation) & activate the Cytotoxic T cell. Helper T cell and Cytotoxic T cell forms the 
memory B cell and memory T cell which can form a strong immune system and fight against 


coronavirus. 
Clinical Trials Status: 


Preclinical trial: After developing the vaccine it will be passed for preclinical trials at which 
will be performed the vaccine trials on animals. The rats, guinea pigs, rabbits, the mouse can 
participate in trials [20]. For two animals take 28 days for the vaccine trial. This trial will 
check the efficacy and safety of the vaccine candidate. The result of the trial is the pigs, 
rabbit animals devolved a strong immune system it will help to induce a high level of 
neutralizing antibodies in animals, vaccine demonstration for favorable studies also, and it 
will check the tolerability [17]. Phase I: After preclinical trial, the vaccine passes to DCGI 
for phase I trial on human consists of 1000 volunteers participated for vaccine trial [19,20]. 
The result for phase I is this vaccine developed the antibodies amount check by antibody titer 
test in which the person’s blood calculates the strength of the immune response [18]. Phase 
II and III: In this phase If 1000 volunteers can be participating and this trial conduct on 
Nov- Dec 2020 [19]. 
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Figure No.1 (a): Development of ZycoV-D vaccine[34]. 
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Figure No. 1(b): Formation of T cell for destroying Covid -19 virus[35]. 
3. SARS Cov2 Vaccine (AZD1222) 


AZD1222 vaccine was come about by Oxford University "Jenner Institute and Oxford 


Vaccine group [21-23].The AZD1222 corona vaccine knows as ChAdox In Cov-19 is made 
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from Chadox1[25] Its Vaccines needs to keep that 2-8°C (For at least 6 months) [21]. The 


new version of a common cold virus (adenovirus) that causes due to Chimpanzee [21,25]. 
Mechanisms: 


AZD1222 Vaccine works by use viral vector (syndrome) and produced T cells [22,24,25]. 
After vaccination spike protein is produced in the human body [22]. Immune system attacks 
on the virus, if it later infects the body protect it against Covid -19 through the body [25].The 
immune system of healthy volunteers is strong and the body induced a large amount of T- 
cells [25,26]. AZD1222 vaccine develops by generating immunity power to the body [26]. 
After get vaccination power generates in the human body they are affected as spike protein 
gene is purified [22]. Then next step genetic material is added through AZD1222 the body 
produces spike protein. AZD1222 vaccination produced Antibodies through the healthy 
volunteer’s body [21]. 


Clinical Trials Status: 


Trail phase I/II start in country Southern England on 2020 April 23 [21]. Healthy Volunteers 
(1077) age group of 18 to 55 years [22,23, 25]. Across the southern centers, the centers 
AZD1222 vaccine access safety, immunogenicity, and efficacy [25,26]. In the trial 543 
participate received the First dose, AZD1222 (and 56 volunteers also received Prophylactic 
Paracetamol), and the next 534 volunteers received MenAcWY, a comparator meininological 
conjugate vaccine. 10 Volunteers received two doses of AZD1222 vaccines a part of 1 month 
[25]. AZD1222 vaccine single dose results are very good and appreciate in volunteers 
[22,25]. After vaccination produces four-fold antibodies increase to the SARS-CoV-2, then 
Virus spike proteins in 95% of volunteers one month after applying vaccination AZD1222 
[21,25]. Mainly on healthy volunteers researched observed that T-cell response was induced 
by 14 day and good T-cell response, after 2 months vaccinations [22,23]. Researchers told 
that no serious effect produced AZD1222 and reactions were less the use of prophylactic 
paracetamol tablet[25]. And 328 volunteers who received AZD1222 without paracetamol 
(67%) reported mild to moderate pain after vaccinations and 403 (83%) volunteers reported 
site tenderness [25]. AZD1222 without paracetamol group added the observed systematic 
reaction was common in volunteers [21,22]. After vaccinations, 340 (70%) reporting 
volunteers fatigue and 31 (68%) reported headache after getting AZD1222. Other reaction 
reported in the group includes muscle aches (60%), malaise (61%) chills (56%), and feeling 
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feverish (51%) and other are experienced Fever, 18% reported temperatures of at least 38% 
and 2% reported temperature at least 39 degree Celsius. The systematic reaction was highest 
on and after vaccination AZD1222. After protective responses through the 1/2 phase the next 
phase automatically approval by FDA [22,24]. I/II phase trial centers UK and Brazil [21,22, 
23]. 


4. Sputnik -V vaccine (Gam-kOVID-Vak) 


The Gam-kOVID-Vak Vaccine was developed by Gamaleya Research Institute of 
Epidemiology and Microbiology [27,29]. 11 Aug 2020 Registered Vaccines COVID -19 By 
the Russian Ministry of Health?’. Is the first world country quick approval Sputnik V (Gam- 
kOVID-Vak) to claim to production COVID-19 Vaccine [27,29]? After a good response, 
vaccine developer claim that it to be the best vaccine COVID-19 and recently World Health 
Organization present list and this vaccine (Gam-kKOVID-Vak) among top 10 candidate 
vaccine approaching the end of clinical trial and start a large amount of vaccine production 


[27]. 
Mechanism: 


Sputnik v (Gam-kOVID-Vak) is based on viral two vector vaccine, the human adenovirus -a - 
common cold virus - (rADS C, rAd26 [27,29]. Steps after vaccination: Sputnik V (Gam- 
kOVID-Vak) Vaccine binding with the gene that encoding. The spike protein of SARS- 
CoVID-2 (Novel Corona Virus) stimulates an immune response [27,28,29]. In the vaccine, 
the recombinant adenovirus type -5 (AD-5) and adenovirus type -26 (Ad26), used as a vector 
in the vaccine and immunity response [27]. 1*' Day vaccination: Vector with gene Coding S 
proteins of Coronavirus gets into a cell. The body synthesizes S proteins in response to the 
production of immunity Response [29]. 21‘ Day vaccination: The vaccine based on another 


adenovirus vector unknown to the body boosts the immune for long testing immunity[29]. 
Clinical Trials Status: 


Phase 1/2 clinical trials of the Russian countries officially registered COVID-19 vaccine 
Sputnik V [27]. According to the result phase, 1/2 vaccines are safe and effective, with strong 
antibodies and cellular immune responses. After vaccination to healthy volunteers, they 
observed that T -Cells and immunity boost response [27]. Then also RDIF said that the level 
of neutralizing antibodies with the vaccine (Gam-COVID-Vak) was 1.4 to 1.5 times higher 
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compared to those patients who had recovered Form COVID -19 [27,28]. After 1/2 clinical 
trial according to good results by healthy volunteers [29]. RDIF starts the phase 2/3 trial on 
Belarus, UAE, Venezuela, and other countries, while it is a phase 2/3 in India. According to 
result phase 2/3 trial Sputnik V 92% effective, show interim trial result [28]. Earlier in this 
month's Russian said that 40000 volunteers as a part of it are large phase 3 Trials. experience 


from phases land 2[27]. 


Two vector vaccine ee eee B} second vaccination 
{Adenovirus AD26 } {again and again 
I vaccination come about in 
SARS COV -2 il “AD26 


Cell 
SPIKE THE PROTEIN 21 days 








“CUNGENECODING DNA 


reproduction, This vaccine coding _ 
isnormally based on of s , coding { * 


, protein ofs 
adenoviral vector oretiia 
More Antibodies present 
The Adenovirus AD26 
transfer into DNA and s In 2"4¢ vaccination depend 
protein of DNA is coding on another adenovirus 
and coronavirus vector and untold to the 
comprehend into a cell body improve the immunity 
Adenovirus AD26 ; i Magic 1 
an: Selene feedback and available for 
synthesis the s protein and 1 time of i “nl 
formed the immunity One se ney 





Figure No. 2: Method of developing a vaccine.[29] 
5. Covaxin: 


Covaxin is India's first Indigenous Covid-19 vaccine and developed by the Bharat Biotech 
International Limited collaborated with the National Institute of Virology (NIV) [30,32]. 
Alhydroxiquim-II adjuvant drug used to boost immune response. We use adjuvant that 
elucidates mechanisms of action inducing greater antibody response to vaccine antigens and 
protect against pathogens [30]. Also adjuvant will enhance the sustainability ofthe vaccine to 
provide antigens sparing effect [30]. The reason behind developing the vaccine is to 
recognize your immunity system and fight with novel coronavirus in our body being at risk of 


an actual infection*». 
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Figure No. 3: formation of antibodies dispenser[33] 
Mechanism: 


Covaxin is the inactivated vaccine & enhances the antibody response [30,31]. In that vaccine, 
the dead virus is used & genetic material RNA, DNA present in the virus that has been 
destroyed. After destroying the genetic material, the vaccine injects into the human cell by 
injections and there it has no potential to replicate or infect inside the body and needed higher 


doses [30]. Also, use adjuvant (Alhydroxiquim-I]) to strengthen the immune response. 
Clinical Trials Status: 


Preclinical trial: After producing the vaccine BBIL passes this vaccine to preclinical trial in 
animals [30].The preclinical trial will be conducted on the animal such as mice, guinea pigs 
and results to be seen as the news say for years and it boosts the immune response and 


preventing to any infection or diseases [30]. 


Phase-I: after the pre-clinical trial CDSCO approving the coaxin for human trial on phase I 
[30]. This trial conducts a small group of people and the people can be divided into four 
groups. The first three groups will receive the coaxin vaccine but the fourth group can receive 


the Japanese encephalitis vaccine that would be previously developed and this fourth group is 
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called a controller group [33]. The people were divided into four groups because to see the 


comparable property to other vaccine and the good effects of the coaxin vaccines [33]. Phase- 


I trial results in it will check the Covaxin is safe for use and the rate of effectiveness of their 


immunity towards the virus [33]. 


Phase-II: In phase -II trial around 750 to 800 people participate in this trial and this trial will 


be conducted the same as in phase-I means conducted in four groups [33]. In the phase-II 


trial, it will check the Covaxin vaccine's ability to enhance necessary immunity response 


towards novel coronavirus [33]. 


Phase-III: after performing the phase-II trial around 26,000 people participate in this trial 


[32]. Approximately 22 sites such as Delhi, Haryana, and Odisha in the country started 
Phase-HI on 16th November [32]. 


LISTS OF COVID 19 VACCINES:[13-19] 


Table No.2: Brief information of different vaccines and stages of clinical trial 
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FUTURE ASPECT DRUGS FOR COVID-19: 


There are some patents, therapeutic drugs, diagnostic agents being developed for the 


treatment of Covid-19. About 80% of drugs can relative to the development of therapeutic 


drugs, 28% can relative to diagnostic agents. There are some drugs in research and 


development for the treatment of Covid-19 (Table 3). There are some patents associated with 


potential drugs for the treatment of Covid-19 like patent no. WO2009114512 (Incyte 
Corporation, USA) and JP5971830 (Shionogi and Co, Ltd, Japan). 


Table No.3: Antiviral drugs in research and development for the treatment of Covid-19 
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CONCLUSION: 


The coronavirus (COVID -19) spreads at a clockwise time rate all over the world. The 
outbreak of the virus has confronted the world's economic medical and public health 
infrastructure. Currently, there are documented cures for the virus and many countries have 
been vaccine created and some vaccine 90% more effective. Covid -19 is an RNA virus that 
poses a threat to public health. Currently, the disease has caused thousands of infections and 
death. Fundament 100% no confirmed medicine or vaccine has been created to improve the 


health of patients with the condition. 


In acceptance of novel coronaviruses (Covid-19) vaccine very highly (dangerous) by the 
baseline effectiveness of the Covid-19 vaccine. Prepare and study the general population to 
acceptance a Covid-19 vaccine with relatively lower effectiveness may be very difficult. 
Vaccine trials result in bases allowing the candidate vaccine emergency use. Researchers 
finding out define of Covid-19 is immunological (immunity increase need) correlates of 
protection against novel coronavirus, which could involve growing characteristics, age 
groups. The world human cannot be affordable to any mistakes at the crucial juncture of the 


pandemic. 
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